Spectroscopic and molecular docking investigation of polynucleotides and DNA binding affinity to Nile blue dye.
We used UV-vis absorption spectroscopy, fluorescence spectrophotometry and molecular docking calculations to investigate intermolecular interaction between the cationic dye, Nile blue (NB), and synthetic polynucleotides, poly(A-T), poly(G-C) and calf thymus DNA (Ct-DNA) at physiological pH. Strong hypsochromic absorbance and fluorescence quenching were observed that showed strong binding of NB to these polynucleotides and DNA. The binding affinity values derived from maximum absorption of the spectra of NB bound to various polynucleotides and Ct-DNA concentrations suggests that NB exhibits greater binding affinity to poly(G-C) than to poly(A-T). The thermodynamic parameters suggested that hydrogen bonds and van der Waals forces might play a major role in the binding of NB to DNA. The molecular docking results suggested that NB was an intercalator of the stacked base pairs of Ct-DNA.